Hop Quality Group Best Practices for Hop Pelletizing Facilities
Food and Worker Safety must be a top priority of any facility and Good Manufacturing Practices employed as foundational.  

1. Facility should have adequate frozen storage on site for hop bales and finished hops.  These coolers should be kept between -3 and -1(C.  
2. The area where bales are unwrapped for introduction into the bale breaker should be elevated above the floor, and all conveyance of cones, powder and pellets should be covered to reduce foreign material from being introduced to the product stream.  
3. Each bale should be broken open before inclusion in the product stream for inspection to assure there is no burnt or black regions from overheating inside the bale, or obvious foreign material.  If there are quality concerns, the bale needs to be removed from the product stream and documented. 
4. There should be a heavy material separator and a magnet between the bale breaker and the hammer mill, as well as magnets prior to the pellet mill and final packaging at a minimum.  All magnets should be inspected and cleaned in accordance with GMP.  All metals used in the production of hop pellets should be magnetic.  All fluids or lubrication used in the pellet production process must be food grade. 
5. Good powder mixing reduces alpha and oil variability from carton to carton.  A conical powder mixer will result in lower variability than a horizontal ribbon blender.  Powder blenders in the industry generally have a capacity from 6 to 25 bales.  The larger the capacity of the mixer, the more bales can be blended in the same batch, reducing variability.  Some facilities also supplement powder blending with blending of the pellets.  This is helpful in reducing variance but requires special equipment or the ability to blend from different pellet bins.  A very good facility is capable of having each pellet carton run plus or minus 0.1% alpha from the average alpha 95% of the time, assuming an average alpha of 5.0%.  A poor plant will run typically plus or minus 0.3%.

6. The optimal temperature for pellets immediately coming from the die is between 40( and 50(C (104-122 F).  The powder needs to be warm to liquefy the hop resins, but too warm results in inferior aroma and alpha and oil loss.  Greater than 55( and pellet quality will likely be negatively affected.  Pellet exit temperature is best controlled by proper die diameter and path length.  Generally, for hops less than 8% alpha, a 6 mm (or 0.25 inch) die with a path length of 30 mm (1.25 inches) is a good place to start.  Going to a smaller diameter pellet just makes it harder to push the powder through the die, causing problems.  There is no advantage to a pellet with a diameter less than 6 mm, they are just more prone to heating problems.  Some operations cool the die by spraying liquid nitrogen on the die while in operation.  This does result in a cooler pellet exit temperature and can be employed successfully, but this practice can hide any heating problems within the die because of improper diameter and path length.  The geometry of the die is also important.  A ring die, where powder is pushed from inside the ring, to the outside, will run cooler by as much as 5(C than a flat plate die where the rollers push powder from the top of the plate to the bottom.  The die material will also significantly influence pellet exit temperature and die wear.  Some facilities will also use ambient refrigeration to assist in cool operations.

7. When the pellet mill is first started up, it is typically too cold to work properly.  There is too much friction because the hop resins are not melting.  The first 25– 50 kilograms will likely be scorched and glassy, and NOT acceptable to the brewer.  These are to be discarded.  It is also important to utilize a clean out method between lots of hops.  Generally, this method will employ the use of some cereal grains like oats or corn and this information should also be documented.
8. A properly made hop pellet is not glassy or shiny, has a little bit of texture to the outside surface, and does not snap like a broken piece of hard plastic when the pellet is broken in two.  If temperature and bulk density are properly controlled, this will not happen.

9. The bulk density of the pellets should be between 460 – 560 g/L.  Higher density pellets tend to not break up when dry-hopping.  Density is a function of compression in the die.  If temperature is properly maintained (without liquid nitrogen) pellets will usually have a bulk density in that range.  Use of liquid nitrogen complicates that.  Pellet moisture should be 7-10%.  Fines (pass through 20 mesh screen) should be less than 2.5%.

10. Pellets should be sieved directly after formation to remove fines and these reintroduced into the pellet mill.

11. The pellets should be cooled in a stream of air within minutes of coming out of the mill.  The temperature of the pellets should be reduced to 25(C within 20 minutes.  Pellets cool by evaporation.  Hop pellets generally contain about 1.25% less moisture than the original powder.  Another 0.75% moisture is generally lost in the hammer mill operations.

12. Pellets are packed either in a vacuum pack or a soft pack.  The vacuum pack makes detection of air leaks easy.  But because individual pellets form a bumpy surface on the foil, they are more prone to damage during shipping.  The protruding pellet rubs against the carton in transit and may cause a pinhole leak.  A soft pack, where the original air is replaced with an inert gas (usually nitrogen) and the pellets no longer protrude, avoids this.  However, leaks in these foils are harder to detect.  The soft pack is probably the better package for the brewer who takes care.  
13. The pellet manufacturer should have a program to test foils from the line on a regular basis.  At a minimum, every 50th foil should be tested for leaks.  A leaky foil, like a leaky bottle of beer, ruins the product.  Once every few weeks, the tensile strength of the seal itself should be tested to assure the sealer is working properly.  

14. At minimum, cartons are to be labeled with lot number, alpha, H.S.I., crop year, variety and state (or country).  
15. Records are to be kept of the exact lots of hops (and from what farms) used in every batch of pellets.  Records should also include: documentation of incoming bale temperature, moisture, AA%, HSI, and spray records.  This is to assure traceability of the hops in the event of problems.  
16. Packaged pellets are to be moved to frozen storage immediately after packaging.

